Examination. On admission to the 249th General Hospital in Japan, the patient was agitated but alert. He did not seem to comprehend verbal commands. A sutured wound of the right posterior frontal area was present as well as a small scar behind the right ear. Pupillary reactions, extraocular movements, and gross examination of the visual fields were normal. Funduscopic examination, however, revealed two diopters of papilledema with a small hemorrhage near the right disc. There was blood behind the right ear drum. A right central facial weakness was present, but the patient moved all four extremities briskly on response to noxious stimuli. A definite drift of the extended right arm was noted on the several occasions that the patient would cooperate in the performance of the test. Deep tendon reflexes were moderately hyperactive throughout and slightly more marked on the left. Plantar responses were downgoing. Bilateral grasp reflexes were noted. There was a healed midline abdominal scar with a sigmoid colostomy and a suprapubic cystotomy tube plus multiple sutured wounds of the right arm, leg, and buttock,
The white blood cell count (WBC) was 19,400 with 86% neutrophiles, 12% lymphocytes, and 2% eosinophiles; the hematocrit was 41%. Serum electrolytes revealed a sodium content of 127 mEq/liter, chloride 93 mEq/liter, CO2 32.5 vol%, and potassium 4.2 mEq/liter. Five days after admission the WBC was 13,200 with 82% neutrophiles, 4 bands, 10% lymphocytes, and 4% eosinophiles. Electrolytes at this time revealed a sodium content of 137 mEq/liter, chloride 100 mEq/liter, CO2 31 vol%, and potassium 4.9 mEq/liter. Routine films of the cranium revealed a single metallic fragment lying in the left parietal lobe. No retained intracranial bone fragments were noted. Electroencephalography performed on June 18, 1968, was considered abnormal, showing excessive slowing and disorganization throughout both hemispheres but more predominantly in the right frontotemporal region.
Hospital Course. Because of the presence of bilateral papilledema, it was felt that a developing intracranial mass lesion had to be ruled out, especially in the left hemisphere. Therefore, shortly after admission, bilateral carotid angiography was performed under local anesthesia. There was no displacement of the midline vasculature but in the lateral view the left Sylvian group of vessels appeared to be unequivocally elevated when compared with the right side. The probability of an intracranial mass related to the left parietal fragment seemed reasonable at this time, and pneumoencephalography was performed. Lumbar puncture revealed clear spinal fluid under a pressure of 260 mm of water with 18 mg% of protein; 35 cc of air were instilled with no further removal of fluid than that sent for laboratory examination. The air outlined a diagonal path extending from the right cerebellum to the site of the fragment in the left parietal lobe (Fig.  1) . A small bulbous enlargement at the point of the fragment was noted. The fourth ventricle was questionably displaced to the left, but an absolute midline position of the head could not be maintained because of the patient's inability to cooperate completely.
There was no deviation of the lateral or third ventricles.
However, with the left side of the head in the dependent position, the tract emptied only to fill again with the left side placed in the "up" position (Figs. 1 right and 2 left) .
This suggested a patent communication with the ventricular system or the subarachnoid pathways. The temporal horns filled normally and showed no displacement. There was satisfactory filling of the subarachnoid spaces over the convexity. The cause of the apparent elevation of the left Sylvian group of vessels could not be ascertained and was considered to be a spurious finding. The procedure was well tolerated.
The patient's clinical condition showed steady improvement over the ensuing 2 weeks. As he became more cooperative and better oriented, detailed examination was possible. This revealed signs of a combined left cerebral and right cerebellar lesion, including bilateral nystagmus, mild weakness, and dysdiadokokinesis of the right arm, increased deep tendon reflexes on the right, and an intermittent right Babinski sign. These findings were all quite compatible with the pneumoencephalographic changes. The patient was eventually able to walk with help prior to transfer to a medical facility in the United States for long-term follow-up care. Cerebrospinal fluid pressure prior to discharge was 160 mm of water, and the papilledema had resolved. 
Discussion
Air in the ventricular system was first visualized (accidentally) on a skull film taken in 1913 by Luckett. 6 Ventriculography and pneumoencephalography were introduced by Dandy 3,4 in 1918 and 1919 . Two years later, Bingel, 1 in Germany, unaware of Dandy's work, performed a lumbar subarachnoid injection of air and coined the term "pneumoencephalography." A large volume of literature concerning encephalography has naturally accumulated since then, primarily directed toward the diagnosis of intracranial neoplasms. The procedure has no essential value in the acute traumatic situation although it has been used to demonstrate the late sequelae of traumatic cerebral wounds. Robertson 7 mentions the changes in shaFe and size of the ventricles following gunshot wounds of the head. Taveras and Wood s in their encyclopedic publication present similar material; but neither work contains a case similar to ours. This is also true for the volumes on military neurosurgery released from the Surgeon General's Office following World War II, and the Korean conflict. 2,~ Nor has an extensive search of the neurosurgical literature uncovered any other case demonstrating these curious findings. We therefore believe that this is the first case reported containing these unusual pneumoencephalographic changes.
Summary
We have reported the pneumoencephalographic demonstration of the tract of a missile fragment as it entered a soldier's brain.
